Introduction
Pesticide poisoning is a major public health problem in the Third World. Recent worldwide estimates suggest that each year, there are 3 million severe, acute pesticide poisonings and 220 000 deaths. In the early 1980s, Nicaragua implemented a series of social reforms, including redistribution of agricultural land to small farmers, and universal health coverage was provided through the new unified National Health Service, which emphasized primary care services and preventive public health. 4 Surveillance systems for preventable diseascs were established, including a regional pesticide poisoning registry for the 632 000 people living in the principal agricultural area on the northem Pacific Coastal plain.5 Reporting forms were distributed to the four hospitals and the 18 health centers of the National Health Service, which was the exclusive source of medical care for most of the rural population in this region. The reporting of pesticide poisonings increased nimmediately (see Figure 1 ). the Ministry of Health. A summary of descriptive statistics from the registrywas distributed quarterly to each clinic in the region. Field observations of pesticide applications were made during the period of the epidemic.
Results
The epidemic of June and July 1987 was not the result of improved reporting, because the increase was confined to this 2-month period ( Figure 2 ). Of the 548 cases reported (316 in June and 232 in July), 91% (368/404) were occupational, 8% involved other accidents, and 1% were suicide attempts. (Of the 548 responses to the question regarding type of poisoning (occupational or otherwise), 144 (26%) were left blank by the reporting health workers. In general, missing datawere not included in the calculations presented.)
The description of the epidemic is restricted to occupational poisonings. Of the four deaths, three were suicides and one was a nonoccupational accident. Three of the four deaths were caused by the insecticide methamidophos.
Of the occupationally exposed patients for whom sex was reported, 96% (353 of 368) were male. The mean age was 27 years, and 19% (71 of 366) of the patients were less than 16 years old, the minimum legally permissible age for working with pesticides in Nicaragua. 6 
Discussion
The epidemic demonstrates the viability of a clinic-based comprehensive surveillance system in the Third World and the value of this system in detecting, measuring, and, ultimately, alleviating outbreaks of pesticide poisoning. Contrary to the common conception that clinic-based surveillance is difficult in the Third World, the surveillance system functioned effectively because participating clinicians perceived the benefits that the clinics received from reporting: an outbreak control unit that responded to clinicians' requests, a training course designed to upgrade clinical skills in the treatment ofpesticide poisoning, a referral center for follow-up of poisoned workers, and periodic feedback on patterns of pesticide poisoning in the region. The system could be implemented because rural access to health care was almost universal under Nicaragua's National Health Service.
Surveillance is a powerful tool for demonstrating the public health 17 .1% in 1987 (X2 = 3.24, for slope; P = .072).9 During the mid-1980s, young men who traditionally applied pesticides were away at war. Because pesticide application is not a job that requires extensive physical strength and because of the shortage ofadult labor, childrenwere used in this activity.
Health authorities declared a regional health emergency 3 weeks into the epidemic, a media campaign was begun to advise workers in less hazardous handling of carbofuiran, and outbreak control and preventive education were expanded through the clinic network. Proposals emerged to substitute less hazardous imports for more hazardous ones, and there has been no repetition of the dumping of carbofuran powder on the Nicaraguan market.
However Working conditions typical of the developing world contributed to the epidemic. In the developed world, carbofuran granules are applied by tractor, entailing little exposure to the applicator. In Nicaragua, carbofuran was mixed with urea, which facilitated dermal absorption, and applied by hand. As noted above, carbofuran also was available in a powder formulation in 1987. In the developed world, acutely toxic liquid pesticides such as methamidophos are applied by planes or tractor-drawn boom sprayers. Among small farmers in the developing world, they are applied by backpack sprayers, and leakage is common. Most occupational pesticide poisonings in this region occur during backpack application. In addition, most farmers received no training in the hazards of pesticides because there were essentially no agricultural extension services such as those in developed countries, and protective rubber gloves and respirators, had they been available, cannot be worn by farmers working in the tropical sun in a humid climate where ambient temperatures reach 40°C. Finally, like most Third World countries, Nicaragua still does not require that imported pesticides be registered in the country of origin, and pesticides banned or restricted in the country of origin are used widely.
This epidemic suggests that the importation of acutely toxic pesticides, pesticide subsidies, and the overuse of pesticides under primitive working conditions are major causes of poisoning in developing countries. The number of poisonings decreased only slightly in 1988, the year after the well-publicized epidemic (see Figure 1) . A 
